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54) INK CARTRIDGE FOR INK JET RECORDER 

57)Abstract: 

'ROBLEM TO BE SOLVED: To supply ink to a recording head while 
naintaining a constant negative pressure, and prevent ink from 
saking. 

SOLUTION: A connection port 4 for communicating with the 
itmosphere which maintains a valve shut state at all times is formed 
d an upper part of an ink chamber 2, and a connection port 5 for 
upplying the ink is formed to a lower part. A negative pressure- 
lenerating mechanism 3 is provided for discharging the ink of the ink 
hamber 2 to the connection port 5 while maintaining a predetermined 
legative pressure state. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink cartridge for ink jet recording apparatus which was equipped with the ink 
room, the end connection for an atmospheric-air free passage which is open for free passage in 
said ink room, and maintains normally closed valvate form voice, and the end connection for ink 
supply, and was equipped with the negative pressure developmental mechanics discharged to 
said end connection for ink supply, maintaining the ink of said ink room in the predetermined 
negative pressure condition. 

[Claim 2] The ink cartridge for ink jet recording devices according to claim 1 which said end 
connection for an atmospheric-air free passage opens for free passage to atmospheric air through 
the capillary formed in said recording device where a recording device is equipped. 
[Claim 3] The ink cartridge for ink jet recording devices according to claim 1 by which the valve 
system for atmospheric-air disconnection opened when normally closed valvate form voice is 
maintained and a recording device is equipped is prepared in said end connection for an 
atmospheric-air free passage. 

[Claim 4] The ink cartridge for recording devices according to claim 3 by which the valve 
system for ink supply which maintains normally closed valvate form voice is prepared in said 
end connection for ink supply, and said valve system for ink supply and the valve system for 
atmospheric-air disconnection are opened at the time of wearing to said recording device. 
[Claim 5] Claim 3 by which said valve system for ink supply is opened after said valve system 
for atmospheric-air disconnection is opened at the time of wearing to said recording device, or 
the ink cartridge for recording devices according to claim 4. 

[Claim 6] Claim 3 to which clausilium of said valve system for atmospheric-air disconnection is 
carried out after clausilium of said valve system for ink supply is carried out at the time of 
removal from said recording device, or the ink cartridge for recording devices according to claim 
4. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink cartridge which supplies ink to the 
recording head which carries out the regurgitation of the ink droplet corresponding to a printing 
signal in the state of proper negative pressure. 
[0002] 

[Description of the Prior Art] An ink jet recording apparatus carries the ink jet recording head 
which usually carries out the regurgitation of the ink droplet to the carriage which reciprocates in 
the paper width direction of a record form corresponding to a printing signal, and it is constituted 
so that ink may be supplied to a recording head from an external ink tank. If they are carried in 
carriage removable if ink storage containers, such as such an ink tank, are in a small recording 
apparatus, and they are in a large-sized recording apparatus, they are installed in a box and 
connected to the recording head through the ink supply tube. 

[0003] ink according [ the ink tank carried in carriage ] to reciprocation of carriage - choppy - 



etc. - in order to decrease the pressure variation to depend as much as possible, usually porosity 
material, such as sponge, is held, ink is infiltrated into this, and it is constituted. 
[0004] Moreover, also when receiving supply of ink from the mass ink bag installed in the box 
through an ink supply tube, in order to prevent change of ink ** resulting from crookedness of 
the tube by reciprocation of carriage, it is constituted so that ink may be supplied to a recording 
head through the subtank equipped with the damping function for preventing change of ink ** by 
movement of carriage. 
[0005] 

[Problem(s) to be Solved by the Invention] For this reason, only the part which holds porosity 
material if it is in the former has the problem that the device in which the pressure variation of 
the ink by rocking is prevented is needed if there is a problem of becoming large as compared 
with the size and the amount of ink which can hold weight again of an ink tank and it is in the 
latter, and structure is complicated. The place which this invention is made in view of such a 
problem, and is made into the purpose is offering the ink cartridge which maintains the negative 
pressure condition which was concerned with migration of carriage and was [ that there is 
nothing ] suitable for printing, and supplies ink to a recording head. 
[0006] 

[Means for Solving the Problem] It had the negative pressure developmental mechanics 
discharged to said end connection for ink supply, having had the end connection for an 
atmospheric-air free passage which is open for free passage in an ink room and said ink room, 
and maintains normally closed valvate form voice in this invention, and the end connection for 
ink supply, and maintaining the ink of said ink room in the predetermined negative pressure 
condition, in order to solve such a technical problem. 
[0007] 

[Function] In the condition that the ink cartridge is removed from the recording device, since the 
end connection for an atmospheric-air free passage is maintaining the clausilium condition, an 
ink room is intercepted with atmospheric air, it is intercepted by negative pressure developmental 
mechanics with the end connection for ink supply, a seal condition is maintained, and leakage of 
ink and the vaporization of an ink solvent are prevented. Moreover, where a recording device is 
equipped, a valve element opens, an ink room is opened for free passage by atmospheric air, and 
ink is supplied to a recording head from the end connection for ink supply, maintaining fixed 
negative pressure according to negative pressure developmental mechanics. 
[0008] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. Drawing 1 thru/or drawing 3 show one example of the ink cartridge 
of this invention, respectively, and the end connection 4 for an atmospheric-air free passage 
which the negative pressure developmental mechanics 3 to which the ink room 2 which extends 
in the vertical direction in 1 side mentions an ink cartridge 1 later to the side else again is 
formed, and consists of a tube-like object which makes connection with the exterior in the upper 
part of the ink room 2 and the lower part, respectively, and the end connection 5 for ink supply 
are formed. 

[0009] The apertures 4a and 5a for a free passage are formed in the peripheral surface at each 
end connections 4 and 5, and valve elements 10 and 20 are held in the interior by shaft 
orientations movable. In the state of clausilium, the packing 13 and 23 ( drawing 2 ) which 
consists of an elastic body which closes end connections 4 and 5 and the openings 12 and 22 
open for free passage is fitted in each valve elements 10 and 20, and they are inserted in the other 



end side of the slide shafts 1 1 and 21 with which Ends 11a and 21a project from end connections 

4 and 5 at end connections 4 and 5 so that openings 12 and 22 may be made to **** packing 13 
and 23 with springs 14 and 24. 

[0010] By such configuration, if the connection unit 50 which a cartridge 1 mentions later is 
equipped, both the end connection 4 for an atmospheric-air free passage and the end connection 

5 for ink supply maintain a valve-opening condition, and can supply ink to a recording head, 
[001 1] The negative pressure developmental mechanics 3 holds the passage formation member 
32 which served as the fastener which fixes the periphery of a film valve 31 and a film valve 31 
to the valve chest 30 which consists of an ink room 2 and a crevice of a cross-section round 
shape open for free passage, as shown in drawing 3 , closes a field including the ink room 2 by 
the film 33 and 33' equipped with ******, and is constituted. The through tube 35 is formed in 
the location in which heights 34 counter a film valve 31 with heights 34 at the core of the valve 
chest 30 again. 

[0012] Drawing 4 (a) and (b) are drawings in which dividing into a front flesh side the ink 
passage formed in the negative pressure developmental mechanics 3, respectively, and showing 
it. Flow ** which flows into a filter 36 from the ink room 2 and which flows and flows into the 
through-hole 39 of the valve chest 30 via passage 38 from ** and a through-hole 37, the passage 
45 which connects the through-hole 44 which goes via the passage 43 which passes a film valve 
31, and which it flows and connects **, and the through-holes 40 and 41 and through-holes 41 
and 42 of the valve chest 30, and which flows and is open for free passage to ** and the end 
connection 5 for ink supply, and a through-hole 42 is flowed - it flows, and it is alike with ** 
and open for free passage. 

[0013] Drawing 5 shows the cross-section structure of the negative pressure developmental 
mechanics 3, the film valve 31 is formed as diaphram which uses a perimeter as a heavy-gage 
part, and the through tube 35 is ****(ed) by heights 34 with the spring 47. It is set as extent 
which the pressure of the ink to a recording head maintains negative pressure, and that 
suppression force follows this spring 47 at record actuation, and can supply ink. 
[0014] Drawing 6 shows one example of the connection unit 50 prepared in the body of a 
recording device, and the crevices 54 and 55 which hold the end connection 4 for an 
atmospheric-air free passage of an ink cartridge 1 and the end connection 5 for ink supply in the 
body 53 equipped with the walls 51 and 52 which are in agreement with the configuration of the 
front face and base of an ink cartridge 1, retreat valve elements 10 and 20 on it, respectively, and 
it is made to open are formed, respectively. 

[0015] The crevice 54 which engages with the end connection 4 for an atmospheric-air free 
passage is wide opened by atmospheric air via the capillary 57 formed on the surface of the 
body, and the crevice 55 is connected to the recording head 59 through the free passage hole 58. 
[0016] In such a configuration, as shown in drawing 7 , if each end connection 4 and 5 is inserted 
in the crevices 54 and 55 of the connection unit 50, valve elements 10 and 20 will be pressed by 
the walls 54a and 55a of crevices 54 and 55, and will open the ink cartridge with which ink was 
filled up. Thereby, the ink room 2 of an ink cartridge 1 can be open for free passage to 
atmospheric air through a capillary 57, and can supply the ink of the ink room 2 to a recording 
head 59 from the free passage hole 58. 

[0017] If ink is consumed by the recording head 59 by printing and the negative pressure of the 
end connection 5 for ink supply becomes large, since the differential pressure of the front flesh 
side of a film valve 31 will become large, the film valve 31 which received the pressure of the 
ink of the ink room 2 resists the energization force of a spring 47, and it separates from heights 



34. The through tube 35 of a film valve 31 is opened wide by this, a through-hole 39 and a 
through-hole 42 are open for free passage, and ink flows into the end connection 5 for ink 
supply. If ink flows into a recording head 59 and the negative pressure of the end connection 5 
for ink supply becomes small, a film valve 31 will be forced on heights 34 by the energization 
force of a spring 47, and the closure of the through tube 35 will be carried out by heights 34. A 
film valve 31 repeats attachment and detachment with heights 34 so that the ink pressure of the 
end connection 5 for ink supply may serve as fixed negative pressure hereafter. 
[0018] If it removes from a connection unit in order to exchange ink cartridges by modification 
of a print mode etc., since the valve elements 10 and 20 of each end connection 4 and 5 will lose 
support, and will close the valve with springs 14 and 24 and the ink room 2 will be intercepted 
with atmospheric air on the^other hand, it is in the middle of use, and also in the condition of 
having been removed from the recording device, leakage of ink and the vaporization of an ink 
solvent can be prevented and a mothball becomes possible. 

[0019] Tip 1 la of the slide shaft 1 1 of the end connection 4 for an atmospheric-air free passage 
in addition, when relatively earlier than tip 21a of the slide shaft 21 of the end connection 5 for 
ink supply If it constitutes for a long time or the projection etc. is formed in wall 54a so that it 
may be pressed with the wall of a crevice 54, absorption of the atmospheric air which the 
inconvenience by the differential pressure of an ink room and atmospheric air, i.e., ink, begins to 
leak, and goes via ** and a recording head 59 can be prevented. That is, when equipping with an 
ink cartridge, the end connection 4 for an atmospheric-air free passage is opened wide first, and, 
subsequently the end connection 5 for ink supply is opened. Moreover, when removing an ink 
cartridge, clausilium of the end connection 5 for ink supply is carried out first, and, subsequently 
clausilium of the end connection for an atmospheric-air free passage is carried out. 
[0020] Drawing 8 and drawing 9 show other examples of ink cartridge V of this invention, 
respectively, and end-connection 5* for ink supply is formed as simple opening in this example. 
Also in this example, since the valve element 10 of the end connection 4 for an atmospheric-air 
free passage maintains a clausilium condition according to the energization force of a spring 14 
and the film valve 31 of the negative pressure developmental mechanics 3 is also maintaining the 
clausilium condition until connection unit 50' is equipped with an ink cartridge 1, the ink of the 
ink room 2 does not begin to leak from end-connection 5for ink supply'. 

[0021] On the other hand, as shown in drawing 10 , the crevice 60 equipped with the passage 58 
which is open for free passage to a recording head 59 is formed, a valve element 10 will be 
pressed by wall 54a of a crevice 54, and connection unit 50' will open, if it is equipped with ink 
cartridge 1' as shown in drawing 1 1 . Thereby, the ink room 2 of an ink cartridge 1 can be open 
for free passage to atmospheric air through a capillary 57, and can supply the ink of the ink room 
2 to a recording head 59 from the free passage hole 58. 

[0022] Since the ink room 2 is intercepted by the valve element 10 and the negative pressure 
developmental mechanics 3 of an end connection 4 with atmospheric air also in this example, it 
is in the middle of use, and also in the condition of having been removed from the recording 
device, leakage of ink and the vaporization of an ink solvent can be prevented and a mothball 
becomes possible. In addition, more preferably, end-connection 5' for ink supply is closed with a 
cap etc., and desiccation of the ink which adhered near feed hopper 5' is prevented. 
[0023] 

[Effect of the Invention] As mentioned above, as explained, in the condition of being removed 
from the recording device according to this invention, an ink room is maintained by the seal 
condition by the valve element, leakage of ink and the vaporization of an ink solvent can be 



prevented, and where a recording device is equipped, the ink of an ink room can be supplied to a 
recording head, a valve element opening, and an ink room being opened for free passage by 
atmospheric air, and maintaining fixed negative pressure. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the ink cartridge which supplies ink to the 
recording head which carries out the regurgitation of the ink droplet corresponding to a printing 
signal in the state of proper negative pressure. 



PRIOR ART 



[Description of the Prior Art] An ink jet recording apparatus carries the ink jet recording head 
which usually carries out the regurgitation of the ink droplet to the carriage which reciprocates in 
the paper width direction of a record form corresponding to a printing signal, and it is constituted 
so that ink may be supplied to a recording head from an external ink tank. If they are carried in 
carriage removable if ink storage containers, such as such an ink tank, are in a small recording 
apparatus, and they are in a large-sized recording apparatus, they are installed in a box and 
connected to the recording head through the ink supply tube. 

[0003] ink according [ the ink tank carried in carriage ] to reciprocation of carriage choppy ~ 
etc. ~ in order to decrease the pressure variation to depend as much as possible, usually porosity 
material, such as sponge, is held, ink is infiltrated into this, and it is constituted. 
[0004] Moreover, also when receiving supply of ink from the mass ink bag installed in the box 
through an ink supply tube, in order to prevent change of ink ** resulting from crookedness of 
the tube by reciprocation of carriage, it is constituted so that ink may be supplied to a recording 
head through the subtank equipped with the damping function for preventing change of ink ** by 
movement of carriage. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, as explained, in the condition of being removed 
from the recording device according to this invention, an ink room is maintained by the seal 
condition by the valve element, leakage of ink and the vaporization of an ink solvent can be 
prevented, and where a recording device is equipped, the ink of an ink room can be supplied to a 
recording head, a valve element opening, and an ink room being opened for free passage by 
atmospheric air, and maintaining fixed negative pressure. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] For this reason, only the part which holds porosity 
material if it is in the former has the problem that the device in which the pressure variation of 
the ink by rocking is prevented is needed if there is a problem of becoming large as compared 
with the size and the amount of ink which can hold weight again of an ink tank and it is in the 
latter, and structure is complicated. The place which this invention is made in view of such a 
problem, and is made into the purpose is offering the ink cartridge which maintains the negative 



pressure condition which was concerned with migration of carriage and was [ that there is 
nothing ] suitable for printing, and supplies ink to a recording head. 



MEANS 



[Means for Solving the Problem] It had the negative pressure developmental mechanics 
discharged to said end connection for ink supply, having had the end connection for an 
atmospheric-air free passage which is open for free passage in an ink room and said ink room, 
and maintains normally closed valvate form voice in this invention, and the end connection for 
ink supply, and maintaining the ink of said ink room in the predetermined negative pressure 
condition, in order to solve such a technical problem. 



OPERATION 



[Function] In the condition that the ink cartridge is removed from the recording device, since the 
end connection for an atmospheric-air free passage is maintaining the clausilium condition, an 
ink room is intercepted with atmospheric air, it is intercepted by negative pressure developmental 
mechanics with the end connection for ink supply, a seal condition is maintained, and leakage of 
ink and the vaporization of an ink solvent are prevented. Moreover, where a recording device is 
equipped, a valve element opens, an ink room is opened for free passage by atmospheric air, and 
ink is supplied to a recording head from the end connection for ink supply, maintaining fixed 
negative pressure according to negative pressure developmental mechanics. 
[0008] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. Drawing 1 thru/or drawing 3 show one example of the ink cartridge 
of this invention, respectively, and the end connection 4 for an atmospheric-air free passage 
which the negative pressure developmental mechanics 3 to which the ink room 2 which extends 
in the vertical direction in 1 side mentions an ink cartridge 1 later to the side else again is 
formed, and consists of a tube-like object which makes connection with the exterior in the upper 
part of the ink room 2 and the lower part, respectively, and the end connection 5 for ink supply 
are formed. 

[0009] The apertures 4a and 5a for a free passage are formed in the peripheral surface at each 
end connections 4 and 5, and valve elements 10 and 20 are held in the interior by shaft 
orientations movable. In the state of clausilium, the packing 13 and 23 ( drawing 2 ) which 
consists of an elastic body which closes end connections 4 and 5 and the openings 12 and 22 
open for free passage is fitted in each valve elements 10 and 20, and they are inserted in the other 
end side of the slide shafts 1 1 and 21 with which Ends 1 la and 21a project from end connections 

4 and 5 at end connections 4 and 5 so that openings 12 and 22 may be made to **** packing 13 
and 23 with springs 14 and 24. 

[0010] By such configuration, if the connection unit 50 which a cartridge 1 mentions later is 
equipped, both the end connection 4 for an atmospheric-air free passage and the end connection 

5 for ink supply maintain a valve-opening condition, and can supply ink to a recording head. 
[001 i] The negative pressure developmental mechanics 3 holds the passage formation member 
32 which served as the fastener which fixes the periphery of a film valve 31 and a film valve 31 
to the valve chest 30 which consists of an ink room 2 and a crevice of a cross-section round 
shape open for free passage, as shown in drawing 3 , closes a field including the ink room 2 by 



the film 33 and 33' equipped with ******, and is constituted. The through tube 35 is formed in 
the location in which heights 34 counter a film valve 31 with heights 34 at the core of the valve 
chest 30 again. 

[0012] Drawing 4 (a) and (b) are drawings in which dividing into a front flesh side the ink 
passage formed in the negative pressure developmental mechanics 3, respectively, and showing 
it. Flow ** which flows into a filter 36 from the ink room 2 and which flows and flows into the 
through-hole 39 of the valve chest 30 via passage 38 from ** and a through-hole 37, the passage 
45 which connects the through-hole 44 which goes via the passage 43 which passes a film valve 
31, and which it flows and connects **, and the through-holes 40 and 41 and through-holes 41 
and 42 of the valve chest 30, and which flows and is open for free passage to ** and the end 
connection 5 for ink supply, and a through-hole 42 is flowed ~ it flows, and it is alike with ** 
and open for free passage. 

[0013] Drawing 5 shows the cross-section structure of the negative pressure developmental 
mechanics 3, the film valve 31 is formed as diaphram which uses a perimeter as a heavy-gage 
part, and the through tube 35 is ****(ed) by heights 34 with the spring 47. It is set as extent 
which the pressure of the ink to a recording head maintains negative pressure, and that 
suppression force follows this spring 47 at record actuation, and can supply ink. 
[0014] Drawing 6 shows one example of the connection unit 50 prepared in the body of a 
recording device, and the crevices 54 and 55 which hold the end connection 4 for an 
atmospheric-air free passage of an ink cartridge 1 and the end connection 5 for ink supply in the 
body 53 equipped with the walls 51 and 52 which are in agreement with the configuration of the 
front face and base of an ink cartridge 1, retreat valve elements 10 and 20 on it, respectively, and 
it is made to open are formed, respectively. 

[0015] The crevice 54 which engages with the end connection 4 for an atmospheric-air free 
passage is wide opened by atmospheric air via the capillary 57 formed on the surface of the 
body, and the crevice 55 is connected to the recording head 59 through the free passage hole 58. 
[0016] In such a configuration, as shown in drawing 7 , if each end connection 4 and 5 is inserted 
in the crevices 54 and 55 of the connection unit 50, valve elements 10 and 20 will be pressed by 
the walls 54a and 55a of crevices 54 and 55, and will open the ink cartridge with which ink was 
filled up. Thereby, the ink room 2 of an ink cartridge 1 can be open for free passage to 
atmospheric air through a capillary 57, and can supply the ink of the ink room 2 to a recording 
head 59 from the free passage hole 58. 

[0017] If ink is consumed by the recording head 59 by printing and the negative pressure of the 
end connection 5 for ink supply becomes large, since the differential pressure of the front flesh 
side of a film valve 31 will become large, the film valve 31 which received the pressure of the 
ink of the ink room 2 resists the energization force of a spring 47, and it separates from heights 
34. The through tube 35 of a film valve 31 is opened wide by this, a through-hole 39 and a 
through-hole 42 are open for free passage, and ink flows into the end connection 5 for ink 
supply. If ink flows into a recording head 59 and the negative pressure of the end connection 5 
for ink supply becomes small, a film valve 31 will be forced on heights 34 by the energization 
force of a spring 47, and the closure of the through tube 35 will be carried out by heights 34. A 
film valve 31 repeats attachment and detachment with heights 34 so that the ink pressure of the 
end connection 5 for ink supply may serve as fixed negative pressure hereafter. 
[0018] If it removes from a connection unit in order to exchange ink cartridges by modification 
of a print mode etc., since the valve elements 10 and 20 of each end connection 4 and 5 will lose 
support, and will close the valve with springs 14 and 24 and the ink room 2 will be intercepted 



with atmospheric air on the other hand, it is in the middle of use, and also in the condition of 
having been removed from the recording device, leakage of ink and the vaporization of an ink 
solvent can be prevented and a mothball becomes possible. 

[0019] Tip 1 la of the slide shaft 1 1 of the end connection 4 for an atmospheric-air free passage 
in addition, when relatively earlier than tip 21a of the slide shaft 21 of the end connection 5 for 
ink supply If it constitutes for a long time or the projection etc. is formed in wall 54a so that it 
may be pressed with the wall of a crevice 54, absorption of the atmospheric air which the 
inconvenience by the differential pressure of an ink room and atmospheric air, i.e., ink, begins to 
leak, and goes via ** and a recording head 59 can be prevented. That is, when equipping with an 
ink cartridge, the end connection 4 for an atmospheric-air free passage is opened wide first, and, 
subsequently the end connection 5 for ink supply is opened. Moreover, when removing an ink 
cartridge, clausilium of the end connection 5 for ink supply is carried out first, and, subsequently 
clausilium of the end connection for an atmospheric-air free passage is carried out. 
[0020] Drawing 8 and drawing 9 show other examples of ink cartridge 1' of this invention, 
respectively, and end-connection 5' for ink supply is formed as simple opening in this example. 
Also in this example, since the valve element 10 of the end connection 4 for an atmospheric-air 
free passage maintains a clausilium condition according to the energization force of a spring 14 
and the film valve 31 of the negative pressure developmental mechanics 3 is also maintaining the 
clausilium condition until connection unit 50* is equipped with an ink cartridge 1, the ink of the 
ink room 2 does not begin to leak from end-connection 5for ink supply 1 . 

[0021] On the other hand, as shown in drawing 10 , the crevice 60 equipped with the passage 58 
which is open for free passage to a recording head 59 is formed, a valve element 10 will be 
pressed by wall 54a of a crevice 54, and connection unit 50' will open, if it is equipped with ink 
cartridge 1' as shown in drawing 1 1 . Thereby, the ink room 2 of an ink cartridge 1 can be open 
for free passage to atmospheric air through a capillary 57, and can supply the ink of the ink room 
2 to a recording head 59 from the free passage hole 58. 

[0022] Since the ink room 2 is intercepted by the valve element 10 and the negative pressure 
developmental mechanics 3 of an end connection 4 with atmospheric air also in this example, it 
is in the middle of use, and also in the condition of having been removed from the recording 
device, leakage of ink and the vaporization of an ink solvent can be prevented and a mothball 
becomes possible. In addition, more preferably, end-connection 5 ! for ink supply is closed with a 
cap etc., and desiccation of the ink which adhered near feed hopper 5' is prevented. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing one example of the ink cartridge of this 
invention. 

[Drawing 2] It is the sectional view showing one example of an ink cartridge same as the above. 
[Drawing 31 It is the assembly decomposition perspective view of an ink cartridge same as the 
above. 

fPrawing 41 Drawing (a) and (b) are drawings showing the flow of the ink of the negative 
pressure developmental mechanics of an ink cartridge same as the above, respectively. 
[Drawing 51 It is drawing showing the cross-section structure of negative pressure developmental 
mechanics same as the above, and the flow of ink. 

[Drawing 61 one example of a connection unit is shown it is a sectional view a part. 



[Drawing 71 the condition of having equipped the connection unit with the ink cartridge is shown 
- it is a sectional view a part. 

[Drawing 81 It is drawing showing other examples of the ink cartridge of this invention. 
[Drawing 91 It is the sectional view showing one example of an ink cartridge same as the above. 
[Drawing 101 one example of the connection unit suitable for an ink cartridge same as the above 
is shown — it is a sectional view a part. 

[Drawing 111 the condition of having equipped the connection unit with the ink cartridge is 
shown - it is a sectional view a part. 
[Description of Notations] 

1 Ink Cartridge 

2 Ink Room 

3 Negative Pressure Developmental Mechanics 

4 End Connection for Atmospheric-Air Free Passage 

5 End Connection for Ink Supply 

10 20 Valve element 

11 21 Slide shaft 

13 23 Packing 

14 24 Spring 
31 Film Valve 

50 Connection Unit 
[Translation done.] 



